Distribution of perfusate flow during vasodilation in isolated guinea pig heart.
The purpose of this study was to determine the effect of vasodilation on the distribution of perfusate flow in the isolated guinea pig heart. Hearts were perfused retrogradely through the aorta with oxygenated Krebs-Henseleit buffer solution at 37 degrees C. Regional myocardial flows were measured with 15-micron radioactive microspheres. Each heart was subdivided into 45 pieces (average size 44 mg), and heterogeneity of flow was quantified as the relative dispersion (standard deviation/mean). Under control conditions at a perfusion pressure of 46 mmHg (60 cm water), the relative dispersion of left ventricular (LV) flow was 30 +/- 2% (n = 8). Vasodilation was induced via infusion of dipyridamole (10(-5) M). When flow was held constant at the resting value, relative flow dispersion increased to 43 +/- 6% (n = 8). When perfusion pressure was held constant and flow allowed to increase, relative dispersion fell to 20 +/- 5% (n = 5). Heterogeneity for the heart as a whole was higher than for the left ventricle but followed the same pattern with vasodilation. In a separate series of hearts (n = 5) equipped with LV balloons but without microsphere flow measurements, vasodilation at constant flow decreased LV pressure development, dP/dt, and O2 consumption. Vasodilation at constant pressure increased O2 consumption, but did not increase LV pressure or dP/dt. We conclude that vasodilation in this preparation will increase flow heterogeneity during constant-flow perfusion but decrease heterogeneity during constant-pressure perfusion. Furthermore, increased flow heterogeneity can compromise ventricular function.